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AIRLOADS INVESTIGATION OF AN 0.030-SCALE MODEL OF
THE SPACE SHUTTLE VEHICLE 140A/B ORBITER
CONFIGURATION (MODEL 47-C) IN THE 11-FOOT UNITARY
PLAN WIND TUNNEL FOR MACH 0.6 AND 0.9 (0A22A)

By
R. L. Gillins
Rockwell International Space Division
ABSTRACT

This report presents results of tests conducted on a 0.030-scale
orbiter model of the Space Shuttle Vehicle 140A/B in the NASA-ARC 11-Foot
Unitary Plan Wind Tunnel. Aerodynamic loads data were obtained‘at Mach
numbers of 0.6 and 0.9.

Surface pressure distributions were obtained simultaneously with
six-component stability and control force data on the orbiter configura-
tion. The configuration simulated the 140A/B orbiter. Angles of attack
from -15 degrees to +15 degrees and angles of sideslip from -10 to +10
degrees were investigated. Model variables included elevon, rudder and

speed brake deflections. The tests, designated 0A22A, were conducted on

12 and 14 September 1973.
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INTRODUCTION

The 0.030-Scale Aero Loads Space Shuttle Model was testec "= ‘'« 4RC

Unitary Plan Wind Tunnels as follows:

IA14A 4 thru 13 Sept. 1973
IA148B 17 thru 19 Sept. 1973
0A22A 13 thru 14 Sept. 1973
0A228B 19 thru 20 Sept. 1973

For tests IA14A, IA14B, and UA2?B see references 18,19, and 20,
respectively.

The testing was conducted in the 11-foot and the 9- by 7-foot tunnels
of the ARC Unitary Plan Wind Tunnels. The IA14A/B tests were for the
launch configurations at Mach numbers from 0.6 to 2.2. The OA22A/B tests
were for the orbiter alonz configuration at Mach numbers from 0.6 to 2.2.
The effects of control surface deflections were also investigated in
tests OA22A/B.

This report for test 0A22A consists of one volume which includes

both the force and pressure data.

Contents Pages
NA22A plotted force data 1-¢0
JA22A plotted pressure data 1-64
JA22A tabulated force data V-8
0A22A tabulated pressure data
(a) Orbiter fuselage (B) 1-90
(b) Orbiter base (C) 91-116
(¢) OMS nozzle (E) 117-146
(d) Body flap (F) 147-172
(e) OMS pod outside (M) 173-198
(f) Lower wing surface (L) 199-308
(g) Upper wing surface (V) 309-418
(h) Right vertical tail (R) 419-458
(i) Le€t vertical tail (V) 459-498




v 8 €& W R

A 18]

PLOT
CTMBOLL

ALPHA

BETA

g

NOMEZL AT TR

Fenera:

DERINITION
Speedd ol o by

T e IRYRTRS |

Moot nmters Vo
precoares Mmoo, pat

yyuamie rressure; L/ oV, N/mo, pot

urih eeyooolis mmber; per m, per Ut
.-4;/”,‘ .
e
argt e s U e, Adegrens

crntle o cidesp, depreen




' NOMENTLATURE, { Conulinumd)

Body -Axli Sycton

PLOT
SYMBOL SYMBOL DEFINITION

N N pormul-torce cocfficlent; LQ’_M
oy

wxinl force

Ca CA uxiai-tore coefticient: -
e

Cy Y ldw-toreoe contrtotent;  SdE Torer

1

. - . v by e Forie
(;‘b CAB brce-fopse coetfio by 20 vr

]

(,fAf CAF foreboiy nelal force aefricient, Sp - ‘AL,

( [N cltoewing-mnnent el lentg pitoning moment

ol pep

. Ve Yivw LT momesn

C YN yawins-moment coeltl dent yu~ing moment
job

Cl "bL ol i semoment o 0L Lent; ro.L:ng | Ling _‘_____.Omen'.

{f: i

{ ') { i[u,"_' ety vt e
b
. r il [ 'I 3
y i'b Lo~ Ly e lenty ol R

-’.'Y Y B 3 LIRS AN JFRITEENEINTES ARSI P A :_l_’_"._:‘_”f-:.
i

. CIM el enamert et o s TR




Plot
Symbo1

NOMENCLATURE (Continued)
Additions to Standard List

Definition

CAB

CA

CAF

LREF

ELEVON

BDFLAP

RUDDER

SPDBRK

LNM

LNP

BW

model base area, subscript is base orifice number
and identifies location

model base axial-force coefficient

model static pressure coefficient, subscript is
rifice number, [P( ) - Pwl/q

axial-force coefficient, unadjusted

forebody axial-force coefficient, C
base terms

AU adjusted for

reference length, inches

moment reference center
orbital maneuvering system

elevon, surface deflection angle, positive deflection
trailing edge down, degrees

orbiter body flap deflection angle, positive de-
flection angle is trailing edge down, degrees

rudder, surface deflection angle, positive deflection
trailing edge to the left degrees

speed bruke deflection angle, split rudder deflection
angle, left split rudder trailing edge left and ri?ht
/2,

split rudder trailing edge right, s¢p = (GRL + Spr
positive deflection, degrees

length of OMS nozzle, positive direction forward
of exit plane, in

length of MPS nozzle, positive direction forward
of exit plane, in

wing semi-span, in

10




BV

CW

cv

X/LB

X/LNM

X/LNP

X/CW

X/CV

Y/BW

Z/BV

XCP/L

LB

NOMENCLATURE (Concluded)

vertical tail span, in

longitudinal distance from component nose, in
lateral distance from centerline, in

vertical distance measured from W.L. 500 (vertical
tail reference root chord), in

local wing chord, in

Tocal vertical tail chord, in

Tongitudinal position/orbiter body length
Tongitudinal position/OMS nozzle length
Tongitudinal position/MPS nozzle length

Tocal chordwise position/local wing chord length

Tocal chordwise position/local vertical tail chord
length

Tocal spanwise position/wing semi-span

Tocal spanwise position/vertical tail span

center of pressure distance from MRC, expressed as
a fraction of body length

length of orbiter body, in




CONFICURATIONS INVESTIGATED

The 0.030-scale Aero Loads Model Orbitet, 47-0, was a combination of
the VL70-000140A nrbiter with a VL70-000140B wing and midbody, from which
the 140A/B designation was derived. The orbiter was complete except for
deletion of the Main Propulsion System nozzles to provide for an aft sting
mount. The orbiter configuration, O], consisted of the following components:
C N

F Vo Re W E

Bog Cg Fg My Nog Vg Rg Wyqg Epg-

Double delta wing fuselage, 140A/B
Canopy, 140A

Body flap, 140A

OMS pods, 140A

OMS nozzles, 140A

Vertical tail, 140A

Rudder, 140A

w]]s Double delta wing, 140B

4
E26 Elevons, 1408

The orbiter was tested as described above with the following parameters
variations: rudder deflections of 0°, -10°, and +10°, elevon deflections
of 0° and -20°, and speed brake deflections of 0°, 35° and 55°.

The general arrangement of the model is shown in figure 2a.




INSTRUMENTATION DESCRIPTION

The left side of the orbiter was extensively instrumented with pres-

sure orifices for measurement of surface static pressuce distributions.

The orbiter contained 388 operational orifices, of which 5 were base and
balance cavity taps. Tables and sketches defining orifice locations are
included in this report. A1l model pressures were measured by twelve model
mounted Scanivalve, Inc., S-type ¢ _anivalve modules.

Force instrumentation consisted of a six-component internal force

balance mounted in the orbiter sting cavity.




TEST FACILITY DESCRIPTION

Tue tests were conducted in the Ames 11- by 11-Foot Transonic Wind

Tunnel which is a variable density, closed raturn, continuous flow type.

This tunnel has an adjustable nozzle (two flexible walls) and a slotted
test section to permit transonic testing over a Mach number range con-

tinuously variable from 0.4 to 1.4.

14
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DATA REDUCTION

Data were reduced to coefficient form about body axes using the

following reference constants:

. - 2
SREF = 2.421 ft
[REF = 38.709 in
XMRP = Fus. Sta.25.542
YMRP = B.P. 0.0
IMRP = W.L. 0.0

Ay = 0.07670 £l
A, = 0.21340 ft°

08560 ft°

>
]
(@]

A, = (see table below)

§Sg = 0 deg.
14.92
24.92
34,92
54.92
84.92

Orbiter reference area
Orbiter reference length

Longitudinal moment reference point
Lateral moment reference point
Vertical moment reference point

Orbiter sting cavity area
Orbiter heat shield base area
Orbiter OMS base (2) area

Orbiter speed brake base area

0 ftl
.02327
.03866
.0537¢
08252
.12083

Ag

OCOOC

The fourth character in each dataset identifier (i.e., RB2BXX, B for

fuselage) represents the individual component.

The following list indi-

cates the symbol for each component.

15
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DATA REDUCTION (Concluded)

Compornent

Orbiter fuselage

Orbiter base

OMS nozzle

Body flap

OMS pod outside

Lower wing surface

Upper wing surface

Right vertical tail surface

Left vertical tail surface

16
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10.

11.

12.

13.

14.

15.
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REFERENCES

Orbiter - Lines and Configuration Control Drawings

VL70~-000140A, Orbiter Configuration Control Drawing MCR 0200
Baseline

VL70-000143A, Lines Control, Vehicle 4 Forward Body - Cabin -
Canopy MCR 0200 Baseline

VL70-000200, Lines Control, Midbody - Wing - Boot Fairing
MCR 200 R3 dated 7-2-73

VL70-000145, Lines Contirol - Aft Body - OMS/RCS Pods, MCR 0200 -
R1 Baseline

VL70-000146A, Lines Control (Vehicle 4) Vertical Tail MCR 0200
Baseline

Aerc Loaas Model 47-01S - Model Fabrication, Assembly and
Installation Drawings

SS-AQ011%, Orbiter Assy - .030 Scale Pressure/Loads Model
{140A/B Linzs)

SS-A00123, Assy & Details - Forebody - .030 Scale Pressure/
Loads Model (140A Lines)

SS-A00124, Assy & Details - Aft Fuselage - .030 Scale Pressure/
Loads Model (140A Lines)

S5-A00125, Assy & Details - Wing Splice Plate & Cuff - .030
Scale Pressure/Loads Model (140A Lines)

SS-A00Q126, Assy & Details - Vertical Stabilizer - .030 Scale
Pressure/Loads Model (140A Lines)

SS-AQ00127, Ames 11-ft x 11-ft Wind Tunnel Installation - .030
Scale Pressure/Loads Model (140A/B Lines)

SS-A00128, Ames 9-ft x 7-ft Wind Tunnel Installation - .030
Scale Pressure/Loads Modei (140A/B Lines)

SS-A00130, Lines Control - Profile VL70-000140A - .030 Scale
Pressure/Loads Model (140A/B Lines)

W-1104s, Sting - Ames MK II 4" Balance (Male End), Ames MK XX
2.5" Balance

-
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17.

18.

19.

20.

W-1107A, 13.5° Bent Sting Adapter Ames MK I 4" Balance (Male &
Female)

(DMS-DR-2084) "Airloads Investigation of an 0.030-Scale Model of
the Space Shuttle Vehicle 140A/B Launch Configuration (Model
47-0TS) in the ARC 11-foct Unitary Plan Wind Tunnel for Mach
Range 0.6 to 1.4 (IA14A)"

(DMS-DR-2129) "Airloads Investigation of an 0.030-Scale Model cf
the Space Shuttle Vehicle 140A/B Launch Configuration (Mode1 47-
0TS) in the ARC 9- by 7-foot '~ itary Plan Wind Tunnel for Mach
1.55 and 2.2 (IA14B)"

(DMS-DR-2131) "Airlcads Investigation of an 0.030-Scale Model of
the Space Shuttle Vehicle 140A/B Orbiter Configuration (Model 47-0)
in the ARC 9- by 7-foot Unitary Plan Wind Tunnel for Mach 1.5% and
2.2 (0A22B)"




TABLE 1.

TEST ¢ OA-22A

TEST CONDITIONS

DATE ¢ 9-13-73

NE
of

Af
Py
RM
YM

COMMENTS:

6000 Lbs 0.2, ‘

3000 Lbs __ 02z
600 Lbs 0.2 _

400[} In"Lhrw 2 . —

— ———————— ————— it it e

TOLLRANTE:

‘ REYNOLDS NUMBER OYNAMIC PRESSURE  |STAGNATION TEMPERATURE
MACH NUMBER (per et length) {pounds.’sq. ft) (degrees Fahrenheit)
0.60 4.0 x 10° 480 120
0.90 4.5 x 10° 750 120
N
T H
i L
i
BALANCE UTILIZED: 2.5-in MK XX
COEFFICIENT
CAPACITY. ACCRACY: JEFFICIEN
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TABLE III. - MODEL DIMENSIONAL DATA

MODEL COMPONEMT:  BODY - By

GENERAL DESCRIFTION: Orbiter Fuselaje Configuration 140 A/B

NOTE: B, identical to Bos excent underside of fusclage refaired to

accept Wl 16

Model Scale = .030

VL70-000193

DRAWING NUMBER: VL70-0001.40A

DIMENSIONS :

FULL-SCALE

MODEL SCALE

Length (Body Fwd Sta X, = 2%8) - in. 1293.3 38.799
Max. Width (at X = 1520) - in. 262.0 ___;17860
Max. Depth (at X, = }454) - in, _250.0 __7.500
Fineness Ratio __0.26357 —0.26357
Area - ft?
Max. Cross-Sectional 340.88462 0.30679
Planform
Wetted
Base
- ' ! ” T i T i




| TABLE IIl. - Continued.

A MODEL COMPONENT:  CANOPY - Co

GENERAL DESCRIPTION: Conficuration 3A

Model Scale = 30

VL70-020140
_DRAW'NG NUMBER _V170-0000 0,2

DIMENSION:

Length (¥ _=L24.6L3 to 570)
Mox Width (7, X.=:523,127)

Mox Depth (2 X =4€5.0)

Fineness Ratio

Area
Max Cross=Sectional
7~
Plonform
Wetted
Base
' ¢ (3

FULL SCALE MODEL SCALE
235,357 7.06071
152.012 4.57236

25.000 0.75000




TABLE II}. - Continued.

MODEL COMPONENT: ELEVON - Epg

GENERAL DESCRIPTION: Confisurction 4

NOTE: VL70-000400 date for (1) of (2) sides.

Identical to Ejg except

airfoil thickness

Model Scele = .030
~ VL70--000 200
DRAWING NUMBER: VL70-0001LC B
DIMENSIONS ; FULL-SCALE MODEL SCALE
Area 223.5814 . 0.20122
Span (equivalent) 368.34 11.05020
Inb'd equivalent chord 1i9.623 3. 58869
Outb'd equivalent chord 55.1622 1.65577
Ratio movable surface chord/
total surface chord
At Inb'd equiv. chord 0. 2096 0.2096
At Outb'd equiv. chord 0.40CL 0.400L
Sweep Back Angles, degrees
I .7- Leading Edge ) 0.00 - 0.00
"4 Tailing Edge S0 7L -10.056 -10.056
| Hingeline 0.00 0.00
Area Moment (Normal to hinge line) 851.1502 0.76604




TABLE III. - Continued.

MODEL COMPONENT:  BODY FLAP - Fg

GENERAL DESCRIPTION: Configuration 4

Model Scale - .030

DRAWING NUMBE.. ~ VL70-000140B, VL70-000200

DIMENSION:

Length  in.
Mox Width  in.
Mox Depth  in.
Fineness Ratio
Arec - fi?
Max Cross-Sectional
Planform
Wetted
Bose

25

FULL SCALE

—— &L—'
262.308

23.000

158.85350

41.89642

MODEL SCALE

2,541

————

0.14297

0.03771




MODEL COMPONENT:  OMS POD - My

TABLE III. - Continued.

Fineness Ratio
Area
Max Cross-Sectional
Plonform
 Wetted
Base

26

i.
GENERAL DESCRIPTION: rorfiguretion 3A
Model Scale = .030
VL70-0001404

DRAWING NUMEER YL70-000145
DIMENSION: FULL SCALE MmODEL SCALE
ALl it Al :

Length (05 Fwd Ste X,=1233.0) - IN. 327.000 9.810

Max Width (0 Xo=145C.0) - . 9.5 2.8350

Mox Depfh (@ Xo=11+93.0) - IN. 109.000 2 270

4




TABLE III. - Continued.

MODEL COMPONENT:  NOZZLES - Nog

GENERAL DESCRIPTION: Tonfirurztion 34 OMS Nozzle

Model Scale = 030

DRAWING NO., V1.70-0001404

DIMENS IONS FULL-SCALR. MODEL SCALF.

MACH NO.

DiAMETER DEX ~ IN (Cne nozzle)

DIAMETER DT ~ 1IN
.« : DIAMETER DIN ~ IN
ON ~DEGREES

s " AREA - Ft2 (one nozzle)

T

MAX CROSS-SECTICNAL

-
e
Zp

GIMBAL ORIGIN Yo Yo
LEFT NOZZLE ~ IN. ‘ 1518.0 -88.0 492.0
RIGHT NOZZLE ~ IM. 1518.0 +88.0 492.0
NULL POSITION PITCH YAW
- 3 3 . 0)Q1. ¥ "0 +g0 IB 17T COTE'C
LEFT Nozzre (M1l Pitch 15°49 ,Oﬁ;g'%‘)_ 17+ 2930 TNB'D
> ST OED
RIGHT NOZzLE (M1l Pitch 15°49': Yew 12017+ =% 12017, S
OUTS'D) Wad VAR M

) 27




TABLE III. - Continued.

" MODEL COMPONENT: RUDDER - Rsg

GENERAL DESCRIPTION: 27, 3 and 34 Configurstion per Reckwell Lines

Product of Area and Meaa Chord

28

VL70-000095
Model Scale = -030
. DRAWING NUMBER: VL70-000095
DIMENSIONS : FULL-SCALE MODEL SCALE
Area - FT2 106.38 0.09574
Span (equivalent) - IN. 1.0 6.0300
Inb'd equivalent chord 91,505 2.74755
Outb'd equivalent chord ___50.833 1.52499
Ratio movable surface chord/
total surface chord
At Inb'd equiv. chord 0. 400 0.400
At Outb'd equiv. chord 0.400 0.400
Sweep Back Angles, degrees '
Leading Edge 34.83 34.83
Tailing tdge 26.25 26,25
Hingeline . 34.83 '35.83 .
Area Moment (Normal to hinge line)- F73 526.13 0.01420

[

%
i




TABLE III. - Continued

MODEL COMPONENT:  VERTICAL - Vg

GENERAL DESCRIPTION:

ronfienraticn A

NOTE :

Siriler to V5 with radius cn TU upper corner and !¥ lower

corner

where vertical meets fuselsge.

Model Scale = .030

VL70-000400

DRAWING NUMBER: VL70-0001LEA

DIMENSIONS :

TOTAL DATA
Area (Theo) th

. Planform

Span (Theo) In

Aspect Ratio

Rate of Taper

Taper Ratio

Sweep Back Angles, degrees
Leading Edge
Trailing Edge
0.25 E]elnt.’nt L1 ne

Chords:
Root (Theo) WP
Tip (Theo) WP
MAC
Fus. Sta. of .25 MAC
W, P. of .25 MAC
B, L. of .25 MAC

Afrfoil Section
Leading Wedge Angle  Deg
Trailing Wedge Angle Deg
‘Leading Edge Radius (!in) - IN.

Void Area

Blanketed Area

FULL-SCALE

413.253

MODEL SCALE

8.05500
3.25410

S —————————

5.99423

—————————

19.06566

i

10.70
S oo
0.060

0.01185
0

H




TABLE I1I. - Concluded.
MODEL coxponent:  WING - Wii6

GENERAL DESCRIPTIC!; Configuration 4

* NOTE: Identical to Wjyja exccpt airfoil thickness. Dihedral angle is along

trailing edge of wing.

Model Scale = -030
70 -
TEST 0. o DHE. NO. Vi70-000308"
DIMENSIONS: ' ' ' FULL-SCALE MODEL SCALE
TOTAL DATA
Area (1heo.) Ft2
Planform ) . 2690.00 —2:4210
Span (Theo In, | 936.6816 28.10045
Aspect Ratio - 2,265 2.265
Rate of Taper B 1.177 1.177_.
Taper Ratio 0,200 0.200
Dihedral /ngle, degrees(at X;=1506.623,Y,= 3.500 5.500
Incidence Angle, degrees 105, Zy= 282.75) 0,500 0,500
Rerodynamic Twist, degrees +3.000 +3.000
Sweep Back Angles, degrees : -
Leading Edge 45.00 45.00
Trailing Edge -10-056 -10.T56
. 0.25 Element Line 35,209 . 35.209
Chords: ‘ . :
Reot (Theo) B.P.0.0. : 689.2429 20.67729
Tip, (Theo) B.P, o 137.8486 4,13546
FAC ‘ ‘ 474.8117 14,24435
- Fus., Sta, of ,25 MAC T 126,721 33,80163
B.L. of .25 MAC Yy 187.33491 5,62005
EXPOSED DATA 2 : g
— Area (ineo) Ft - 1812.2205 1.63010
Span, (Theo) In, BP108 : 736.6816 27.1004%
Aspect Ratio , . 2.058 2.058
Taper Ratio o ' 0.2451 0.2451
Chords : .- 1711869
Root BP108 ' . 570.6230 -1186
Tip 1.00 b o 137.8512 1.T35%4
7 )
-MAC - 354.2376
Fus. Sta. of .25 MAC Ter T3~ Theenn
W.P. of .25 MAC ' 292.00 . 876000
.- B.L. of .25 IFAC ‘ 239.67786 _7.19034
Afrfoil Section (Rockwell tad tIASA)
: XXXX-64 ‘
Root b = 0.425 , 0.113 0.113
2 ' g
Tip %.a 1.00 T 0.12 0.12
Data for (1) of (2) Sides
Lleading Edge Cuff 2
Planform Arca Ft 115,333 0.10650
Leading Edge Intersects Fus M, L. @ Sta 505.0 15.15000
Leading Edge Interseccts Wing @ Sta 1003.5 30.10500

30
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TABLE VII. - ORBITER BASE, BODY FLAP, AND OMS NOZZLE PRESSURF ORTFICE LOCATIONS

ORBITER BASE

ORIFICE
LCCATION NUMBER
Orbiter Sting Cavity 1
‘Orbiter Base (Lower Le™ ". mnev) 2
OMS Nozzle Base 3
data in datasets RB2CXX
RUDDER FLARE BASE BODY_FLAP
RUDDER ¥, "~ X/Cy ORBITER™ X @~ Deg
FULL MODEL .75 I FULL MODEL Q 40
725 18.75 4 1555 46.65 169 170
- Upper
625 21.75 > 1590 |47.70 | 173 | 174
R Lower
atasets RB2CXX
data in datasets RB2( 1590 | 47.70 17i | 172

data in datasets RBZ2FXX

LEFT OMS NOZILE SURFACL

XS TN FRD

NOZILE EXIT | @~ DEG.
Pl | woorL | 135 | 1s0 | 225
10 .30 175 | 1te | 177
20 .60 178 |

data in datasets RB2EXX

34




SwaIsSAS sixy - | dunbiy
swosAs sixe Apoq pue A3t|iqeis ‘e

-
Y
>

A31a046 jo
124U33 34} wolj pP3dO|dsip UISQ IADY $SIXD
A41j1qoys puo putm jo suibiso ‘441015 Jog

smMo1ID AQ pPaJD21pU!
210 $3)6uD puD ‘s54UdID10D JUIWsW
f$4Ud!D0144303 3310} JO SUCIID3IIP IAL}1S0d

158401y

1>

35




*papniduo) - ‘| dunbiy

weabep d4NILOUWOU UOLIBIO[ D130

q




$S3YyJ394S |3pow - ' aunbiy

g/¥0yl uOL3esnrbLju0] 4331940 ASS “°

TIVOS T
CIEONI KX SHOISKINIQ TIV

‘mx €06zt = 7
‘KT 99°%6 = "a
‘o 00y = %2
‘mx §-9lot = °x
‘KX g'aly = D

4 0592 = ..m
(s} SwoISKDaa

37




panuL3iuo) - "2 dunbl4

94NP | JUBWOU 433LGUQ °q

)-8}

HALIGHO

(&

SEZ
/*

24

(s1s31 3s3HL 'a3IANIOX3)

91T

o

00y =

38




g 8zst °x

panuiLjuo) - "2 34nbiry

a/¥0v1000-0£1A PU® £61000-0£1A Dutmeup saut| <9%g <Apog pue ‘63 *Adoue) °

\ € E6TT

-

80T = 2

000 %z

39




panuLiuo) - °"Z 34nbl4
POd SWO - fW P

(N012v00T TVEXID) I E_/

$ -E 3.4““

40




262.3

BE

|

pt————— 84,7 ———
‘o 1528.3 1613

e. Body flap, Fg,lines drawing VL70-000140A/B
Figure 2. - Continued
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g. Elevon, Epg,iines drawing VL70-000200, VL70-000140A/8

Figure 2. - Continued
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5, = 786— z = 779
x, = 1628.7 °

xo = 762.6

’ 4 20-573

!o ® 1587.5

1. Rudder, Rc,lines drawing no. V'70-000095
Figure 2. - Zoncluded
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Note: Correspondence between parameter values and plot grids (multiple
qrids per page) - first parameter value is presented on left hand

grid.
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